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L Timing 

This reply brief responds to the Examiner's Answer of April 1 1 , 2006, and is timely filed 
within two months of that date. Appellants do not believe that any fees are due. In the event that 
fees are due, the Commissioner is authorized to debit deposit account No. 06-0029. 

II. Status of the Claims 

Claims 39-51 are pending, stand finally rejected and are under appeal. A copy of the 
pending claims was attached to the Appeal Brief filed January 25, 2006. 

III. Grounds of Rejection Maintained by Examiner and to be Reviewed on Appeal 

1. Claims 39-50 stand rejected under 35 U.S.C. § 102(e) as anticipated by U.S. Patent No. 
6,039,688 to Douglas (hereafter "Douglas"). 

2. Claim 51 stands rejected under 35 U.S.C. § 102(e) 

IV. Argument 

Rejection Under 35 USC 102 

Claims 39-50 stand rejected under 35 U.S.C. § 102(e) as anticipated by U.S. Patent No. 
6,039,688 to Douglas. Appellant respectfully traverses the rejection. Rejection under 35 U.S.C. 
§ 102 requires that each and every element of the claimed subject matter be disclosed in a single 
prior art reference. Appellant submits that the cited reference of Douglas fails to disclose 
multiple elements of the claimed subject matter. 

Claims 39-49 

Claim 39 concerns a method of providing "medical, veterinary and other health care 
information on subjects of interest to a user," comprising accepting an inquiry form the user, 
determining a level of service based on the user inquiry and, for a first level of service, 
determining a user sophistication based on the user inquiry, searching a database to identify 
information requested, conditioning the search results based on user sophistication and providing 
conditioned search results to the user. 
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With respect to the information to be provided, the claim preamble, as well as numerous 
passages in the Specification, clarify that the information to be provided comprises medical, 
veterinary and health care information. For convenience, reference to the Specification refers to 
the published patent application No. 20020065682, a copy of which is attached as Appendix A. 
Paragraph [0002] of the Specification states that, "The present invention relates generally to the 
accessing of medical information and management, and more particularly to an interactive virtual 
doctor system using a network." (emphasis added) The Description of the Related Art, in 
paragraph [0004], discusses information as medical knowledge in the form of journals, books, 
Internet information and literature sources. Paragraph [0013] of the Specification states that the 
disclosed system links individuals with a server "that provides practical medical, veterinary or 
health care information on disease or health subjects of interest to an inquirer." Paragraph [0030] 
of the Specification discloses that the level 1 service may involve, "An information retrieval 
system that allows the latest available knowledge or article on a specific medical subject to be 
forwarded to the client, and the level of complexity of this information is requested in advance 
by the client." Example 1 of the Specification discloses that an example of the type of 
information to be provided in a level 1 service may concern information on the management, side 
effects and outcome of a particular disease state. 

The Examiner's Answer refers to Douglas, Col. 14, lines 38-52 as describing a first level 
of service, which as discussed above is primarily directed towards the search for, selection and 
provision of medical information in response to a user inquiry. The Examiner's Answer states 
that, "The results of the search are delivered to the user by allowing the user to view the 
information (col. 14, line 40)." However, the cited text states that, "The rewards feature is yet 
another motivational tool provided by the system. Referring again to FIG. 9, the reward "apples" 
icon 92 allows a user to view information on the rewards point system and how it works, as well 
as the user's own personal rewards account." Douglas further clarifies that, "Rewards range from 
the symbolic kind, such as getting "gold stars" that commend a user for his or her progress, to 
reward points and frequent flier miles which may be exchanged for goods in the village store 78 
or plane tickets in the village travel agency 82, respectively." 

It is therefore clear that the "information" provided by Douglas, as identified by the 
Examiner's Answer, is not medical information. Rather, the information provided by Douglas 
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concerns a "rewards point system" that monitors the patient's participation in the system and 
progress towards achievement of material or symbolic "rewards," such as gold stars or frequent 
flier miles. That type of information has absolutely nothing to do with the provision of medical, 
veterinary or health care information as in the instant claims. Such information is not provided 
in Douglas until the discussion starting at Col. 16, line 21. However, that provision of 
information is identified by the Examiner's Answer as corresponding to the "second level of 
service" of the instant claims. Thus, according to the Examiner's Answer, there is no disclosure 
in Douglas of distinct level 1 and level 2 services as recited in the instant claims, and this 
element is missing from the cited prior art of Douglas. 

Appellant also traverses the assertion that Douglas discloses the element of, "determining 
a user sophistication based on the user inquiry." The Examiner's Answer asserts that, "The 'user 
sophistication' in this case is the number of points that the user earns for participating in the 
system. The system thus determines the user sophistication by keeping a record of the points for 
each user." 

While Appellant does not assert that the "sophistication" of the user is determined solely 
by educational level, it is clear from the instant Specification that user sophistication relates to 
the degree of knowledge of the user about the specific medical condition in question. For 
example, the discussion of the level 1 service at paragraph [0031] states that, "This level could be 
in several categories, for example, such as very basic (little medical knowledge), more 
sophisticated (more medical knowledge, but still for the layman), and advanced medical 
knowledge (for the health care professional)." Paragraph [0043] further clarifies that, "a more 
sophisticated question such as one that describes symptoms in detail and uses extensive technical 
language would be interpreted by the processor as coming from a sophisticated user and could 
generate a more sophisticated response." Paragraph [0046] states that, "A feature of the system 
according to the invention is that the literature access can be tailored to the sophistication level of 
the user. For example, researchers, medical students, doctors, and other professionals or semi- 
professionals may require more sophisticated literature than those without such specialized 
skills." It is clear from the Specification that user sophistication is a function of the degree of 
knowledge of the user about the condition or disease that is being inquired about. 
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Douglas provides no assessment of user sophistication as contemplated by the instant 
application. The Examiner's Answer asserts that user sophistication in Douglas is determined by 
the number of points accumulated by the user. However, there is no correlation in Douglas 
between the number of points accumulated and the degree of knowledge of the user about a 
medical condition or disease. According to Douglass at Col 14, lines 42-47, "Users may earn 
points by good participation in the program and by reaching certain milestones. For instance, 
points may be earned for good attendance at meetings, good participation during the meetings, 
chairing a meeting, or losing a certain amount of weight, if this was a goal to be accomplished." 

The points system of Douglas merely indicates the degree of compliance of the user with 
the behavior modification program that is in place. There is no correlation in Douglas between 
points earned (compliance) and user knowledge about a disease or condition and thus no 
disclosure in Douglas of the element of, , "determining a user sophistication based on the user 
inquiry." The user in Douglas may be in perfect compliance, yet with little or no knowledge 
about the underlying disease or condition. 

Since Douglas does not determine user sophistication, there can be no disclosure in 
Douglas of the element of, "conditioning the search results based on the user sophistication." In 
fact, the Examiner's Answer fails to recite any portion of Douglas disclosing the element of, 
"conditioning the search results based on the user sophistication," despite the fact that this 
element was asserted as missing from Douglas in Appellant's Appeal Brief at page 8, 3 rd 
paragraph. Since this element was asserted to be missing from Douglas, and the Examiner's 
Answer failed to identify any portion of Douglas disclosing that missing element, the Examiner's 
Answer has failed to establish a prima facie case of anticipation under 35 U.S.C. § 102 by failing 
to disclose all elements of the claimed subject matter in a single prior art reference. 

Claim 50 

Appellant respectfully traverses the assertion that Douglas discloses the element of 
"transmitting telemedicine signals over a network to effect the release of a chemical or drug into 
the user through an implanted device." The Examiner's Answer asserts that Douglas, at col. 6, 
line 7-13, discloses that, "the user can be instructed via the system to take a medication. These 
are the telemedicine signals sent to the patient. The implanted device is thus whatever drug the 
user is asked to take and which releases chemicals into the body." 
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This is contrary to the plain and ordinary meaning of "implanted" device, as well as the 
disclosure of the instant Specification. For illustration, Appellant attaches as Appendix B an 
excerpt from the American Heritage Dictionary of the English Language, 4 th Edition, Houghton 
Mifflin Co., New York, 2000, which discloses the medical use of "implant" as, "a. To insert or 
embed (an object or device) surgically: implant a drug capsule; implant a pacemaker." Original 
claim 36 of the instant application referred to delivery of, "a measured release of substance 
contained in a controlled-release reservoir implanted in a body of a patient and whose release is 
controlled by an implanted computerized chip." Paragraph [0038] of the Specification discusses, 
an online receiving or discharging system, whereby the patient has an implanted sensor or chip 
that can monitor or control body functions, including the dispensation of signals, chemicals, or 
drugs (the latter by implanted reservoirs of controlled-release chemical or drugs) into the patient 
by remote-controlled computer-assisted integration systems." Paragraph [0062] states that, "The 
chemical or drug can be contained in a reservoir which is implanted in the body or which is 
external to the body, and the reservoir may also be timed-release or controlled-release." Thus, it 
is clear that an "implanted device" is one that has been inserted or embedded into the body, for 
example by surgical means. It does not refer to a pill that the patient swallows after receiving an 
instruction to take a pill. Appellant asserts that the element of, "administering treatment to the 
user comprising] transmitting telemedicine signals over a network to effect the release of a 
chemical or drug into the user through an implanted device," is missing from Douglas. 

Claim 51 

Appellent submits that the element of "transmitting telemedicine signals over a network 
to perform remote surgery," of claim 51 is also missing from Douglas. The distinction turns on 
the meaning of "remote surgery." The Examiner's Anwer cites two passages from the 
Specification, the first reading, "As a further example, remote professionals could perform or 
guide remote surgery using image data..." The second recites, "Dr. Y of Mount Sinai responds 
directly to the patient on the special web site link arranged for such consulations, and gives 
patient Charles a series of questions regarding his past diagnosis and treatment, including the 
recommendations made by his current urologist for surgery and irradiation." 

Appellant notes that the first cited passage specifically refers to "remote surgery." In 
contrast, the second cited passage nowhere uses the term "remote surgery" or makes any 
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reference to "remote surgery," it merely refers to "surgery." The latter passage is taken from 
Example 3 of the Specification. Nowhere in Example 3 does the word "remote" appear. There 
is no showing in the Examiner's Answer and no citation in the Specification indicating that 
"surgery" has the same meaning as "remote surgery." Clearly, if the two terms meant the same 
thing, there would be no need to tack "remote" on to "surgery" to come up with a new term, 
"remote surgery." A priori, the two terms must mean different things. Thus, the second cited 
passage has no relevance to the meaning of "remote surgery" in the instant claims. 

The meaning of "surgery" is well known in the art, and Appellant does not assert that he 
has invented "surgery." The question with respect to the meaning of "remote surgery" is what is 
meant by "remote." Original claim 7 recited a, "processing device [that] receives image data 
from a remote site, thereby allowing remote observation of a patient's condition." Original claim 
12 recited a, "processing device being programmed to monitor selected parameters associated 
with a user and to communicate messages to a device which is remote from the user's location, 
wherein the processing device causes the remote device to administer treatment to the user." 
Original claim 35 referred to, "a second treatment device, communicatively coupled to the server 
and remote from the patient, which receives the patient information from the monitoring device, 
analyzes the patient information, and transmits a treatment signal to the treatment device based 
on the patient information." 

Along the same lines, the Specification at paragraph [0008] refers to, "a need for a virtual 
doctor which can link diagnostic and treatment devices used by a patient, for example, at home, 
to a remote facility, which includes a processor that responds to the data gathered, to administer 
treatment from the remote location " Paragraph [0038] refers to, "an online receiving or 
discharging system, whereby the patient has an implanted sensor or chip that can monitor or 
control body functions, including the dispensation of signals, chemicals, or drugs (the latter by 
implanted reservoirs of controlled-release chemical or drugs) into the patient by remote- 
controlled computer-assisted integration systems." Paragraph [0054] states that, "Level 4 
processing is designed to implement sophisticated telemedicine techniques which would allow a 
user to be treated periodically or continuously at a remote location from the processor or 
professionals." Further, "remote professionals could perform or guide remote surgery using the 
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image data and either a digitally controlled operating instrument or under the implementation of 
local surgeons." 

None of these passages are consistent with the Examiner's interpretation of "remote 
surgery" as meaning informing the patient that he or she should seek surgical treatment with a 
local physician. All of them are consistent with a meaning of "remote surgery," as referring to a 
surgical procedure which is performed under the direction of a physician in a location that is 
distant from the patient. In some cases, this may involve the remote physician directly 
controlling a surgical apparatus attached to the patient. In other cases, the remote physician may 
provide instructions to the user, another physician or other medical personnel located in the same 
site as the user. In any embodiment, the term "remote surgery" does not read on merely 
providing a direction to the user that he or she should seek surgical treatment at a local medical 
facility. 

Since the element of, "transmitting telemedicine signals over a network to perform 
remote surgery" (emphasis added) is nowhere disclosed in Douglas, rejection under 35 U.S.C. 
102(e) is improper. 

Rejection Under 35 USC $ 103 
Claim 51 

Claim 51 is rejected under 35 U.S.C. 103 over Douglas. Appellant respectfully traverses. 
A prima facie case of obviousness requires some suggestion or motivation, either in the 
references themselves or in general knowledge in the art, to modify the reference or combine the 
reference teachings. [MPEP § 2142] Further, there must be a reasonable expectation of success 
in making the claimed combination. [Id.] The reasonable expectation of success must be found 
in the prior art, not based on applicant's own disclosure. [Id.] Finally, the prior art reference(s), 
alone or in combination, must disclose each element of the claimed subject matter [Id.] 

The fact that the element of "transmitting telemedicine signals over a network to perform 
remote surgery" is missing from Douglas is discussed above. Since this element is missing 
from the cited prior art under consideration in this appeal, a prima facie case of obviousness has 
not been established and rejection under 35 USC § 103 is improper. 
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* * * 

Appellants respectfully request the Board to reverse the Examiner's rejection in view of 
the arguments made above and in their Appeal Brief. 



Respectfully submitted, 



Dated: May 




2006 



Richard A. Nakashima 
Reg. No. 42,023 
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Claims 



What is claimed is: 

1 . A multiple level service system comprising a processing device responsive to inquiries 
received over a communications medium, wherein the processing device identifies a level of 
service and provides a user progressively greater degrees of interaction at respective levels of 
service. 

2. A system as recited in claim 1, the processing device being responsive to the inquiry by 
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gathering, retrieving, and transmitting information at a first level of service. 

3. A system as recited in claim 2, the processing device being responsive to the inquiry by 
distinguishing between a need for additional information and for referral to a professional to 
provide a response to the inquiry. 

4. A system as recited in claim 3, the processing device being responsive to the inquiry by 
identifying and requesting additional information from a source of the inquiry if needed before 
referral to the professional. 

5. A system as recited in claim 4, the processing device issuing commands to establish a 
communications link between the source of the inquiry and a communication device of the 
professional. 

6. A system as recited in claim 5, the processing device being responsive to a further inquiry 
from one of the user and the professional to identify at least one other professional as a member 
of a referral team and to establish a link to the other professional. 

7. A system as recited in claim 1, wherein the processing device receives image data from a 
remote site, thereby allowing remote observation of a patient's condition. 

8. A system as recited in claim 1, wherein a health care professional is linked to the system to 
communicate with clients of the system, and evaluate information and diagnostic and other 
medical findings transmitted by the client into the system. 

9. A system as recited in claim 2, wherein the information includes a list of research studies 
being conducted on an issue of interest. 

10. A system as recited in claim 3, the processing device being programmed to monitor selected 
parameters associated with a user and to communicate messages to a device at the user's location 
that reads the parameters. 

1 1 . A system as recited in claim 10, the processing device being programmed to cause the device 
at the user's location to administer treatment to the user. 

12. A system as recited in claim 3, the processing device being programmed to monitor selected 
parameters associated with a user and to communicate messages to a device which is remote 
from the user's location, wherein the processing device causes the remote device to administer 
treatment to the user. 

13. A system as recited in claim 5, the processing device establishing a weighing function to 
weigh responses of the user and using the weighed responses to select the professional for 
referral. 

14. A networked system linking individuals with a server that provides practical medical, 
veterinary, or health care information on disease or health subjects of interest to an inquirer, and 



allows the inquirer to interact with health care professionals at several levels, from pure 
information gathering to medical diagnostic and therapeutic interventions by telemedicine 
methods. 

15. A system as recited in claim 14, wherein a client requests specific disease management 
information and options, and receives the information on a specific subject or question basis, the 
information being related to practice guidelines relevant to the inquirer's geographic region. 

16. A system as recited in claim 14, wherein a client requests consultative services from a health 
care professional expert in an area of interest to the client. 

17. A system as recited in claim 14, wherein a client receives consultative services from a health 
care professional expert in an area of interest to the inquirer. 

18. A system as recited in claim 14, wherein a client receives a requested list of expert 
practitioners in his/her domicile or geographic region. 

19. A system as recited in claim 14, wherein a client receives a requested list of ongoing clinical 
research trials pertaining to the management of a specific disease and state of interest to the 
client. 

20. A system as recited in claim 14 5 wherein a client transmits telemedicine diagnostic findings 
or results via a network to a health care professional for improved patient or disease 
management. 

21 . A system as recited in claim 14, wherein a client can have therapeutic interventions 
performed via cyberspace telemedicine signals over the network. 

22. A system as recited in claim 14, wherein a client can have therapeutic interventions 
performed utilizing images transmitted over the network. 

23. A system as recited in claim 14, wherein the telemedicine signals can effect release of a 
chemical or drug into the client using an implanted device. 

24. A system as recited in claim 20, wherein a client can have therapeutic interventions 
performed via cyberspace telemedicine signals over the network and wherein the telemedicine 
signals can effect release of a chemical or drug into the client by means of an implanted device. 

25. A system as recited in claim 20, wherein a telemedicine diagnostic device is either in a home 
or at a facility, providing diagnostic findings to a second server for interpretation and recording. 

26. A system as recited in claim 25, wherein the telemedicine diagnostic device comprises an 
imaging device which provides image data to the second server. 

27. A system as recited in claim 25, wherein the diagnostic device is capable of analyzing at least 
one of anatomy, body functions, and body fluids, for certain disease markers or normal body 



components or functions, whereby the results can be transmitted to the second server on the 
network. 

28. A networked health care service that provides a client with one or more levels of service. 

29. A server for an electronic inquiry-based information system, intended for use with a 
computer connected to the server over a network, the server comprising: a network connection to 
connect to the network and to provide a communication path with the computer; a user interface 
to present information over the network to a user at the home computer, and to accept an inquiry 
over the network from the user at the home computer; a system for determining a level of service 
access for the user; a system for determining a level of sophistication of the user; a search 
processor to create search requests used to acquire information requested in the user inquiry; a 
system for providing a selection of professionals to the user and for creating a team from the 
selection of professionals for treating a health-related issue of the user; and a communication 
system for directing the user inquiry to the team of professionals. 

30. A method of providing practical medical, veterinary, or other health care information on 
disease or health subjects of interest to a user, the method comprising: determining a desired 
level of service access for the user; accepting an inquiry from the user; composing a search 
request based on the user inquiry; searching a database, using the search request, in order to 
identify information requested in the user inquiry; providing the search results to the user; 
accepting a follow-up inquiry from the user which entails providing a higher level of service 
access; and allowing the user to request a consultation with a health care professional and, if 
desired by the user, providing the user with a list of possible health care professionals. 

31. A method as recited in claim 30, further comprising: accepting preferences, from the user, 
regarding health care professionals; creating a weighing function to rank order health care 
professionals; accepting a selection, from the user, of a health care professional; and providing 
contact information, to the user, for the selected health care professional. 

32. A method as recited in claim 30, further comprising transmitting telemedicine signals over a 
network to effect the release of a chemical or drug into the user through an implanted device. 

33. A health care system for delivering health care to a patient, the system comprising: a server, 
communicatively coupled to a network, for receiving and transmitting signals; a monitoring 
device, communicatively coupled to the network and adapted to be connected to the patient, 
which is adapted to monitor the patient and to transmit patient information to the server over the 
network; and a treatment device, communicatively coupled to the network and adapted to be 
connected to the patient, which receives a treatment signal from the server over the network and 
is adapted to administer a treatment to the patient based on the treatment signal received. 

34. A health care system as recited in claim 33, wherein the treatment comprises a diagnostic 
procedure and the treatment device comprises a diagnostic device. 

35. A health care system as recited in claim 33, further comprising a second treatment device, 
communicatively coupled to the server and remote from the patient, which receives the patient 



information from the monitoring device, analyzes the patient information, and transmits a 
treatment signal to the treatment device based on the patient information. 

36. A health care system as recited in claim 33, wherein the treatment signal results in a 
treatment selected from a group consisting of an electrical impulse, a chemical stimulus, and a 
measured release of substance contained in a controlled-release reservoir implanted in a body of 
a patient and whose release is controlled by an implanted computerized chip. 
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BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates generally to the accessing of medical information and 
management, and more particularly to an interactive virtual doctor system using a network. 

[0003] 2. Description of the Related Art 

[0004] Advances in medical knowledge are so rapid and extensive that it is hardly possible, with 
the current plethora of journals, books, Internet information and literature sources, for medical 
professionals, no less the lay public, to keep abreast of important new disease-related progress. 
Professional articles can be published in many hundreds of journals, some easily accessible and 
others less accessible, professional publications sometimes require a year or two from the time of 
submission to the date of publication. Books are even more outdated sources of current medical 
knowledge, since it can take three or more years from the start of a text with chapters written by 
various and multiple authors to actual final printing and distribution. 

[0005] However, many individuals need more current information, and they often need it 
quickly. As an example, a patient with superficial bladder cancer that has relapsed from a 
standard therapy needs to secure the most up-to-date information after being told that the next 
step is surgery, e.g., the patient, as is common seeks out a second or third opinion. This is costly 
and time-consuming, especially when this selection process is not necessarily easy for an 
emotionally distressed patient. Patients also seek to secure information through books, lay 
articles, or other sources, including information provided through a multiplicity of Internet web 
sites concerned with health, cancer, or many related subjects. Often web sites dedicated to the 
specific malady do not exist. Even if web sites do exist which are dedicated to the malady, e.g., 
bladder cancer, the information is often general and would not necessarily be responsive to this 
patient's immediate needs. A call to a specialized agency, such as the American Cancer Society 
or the National Cancer Institute, would also result in securing both general cancer and specific 
bladder cancer information, but this would also not be tailored to the immediate questions and 
needs of this patient. Even if the patient were knowledgeable enough to read and understand the 
medical literature and retrieve this literature through one of the many literature search engines, 
the different views and often contradictory results can be uninterpretable without some guidance 



and assistance with regard to differentiating available, accessible, and more investigative 
interventions, and what their outcomes are. 

[0006] Therefore, there is a need for patients to have easy access to any medical subject of 
interest in a convenient and focused way, while also having the ability to narrow the information 
needed to very specific questions, and to have the information issued through an interactive, 
virtual doctor interaction. 

[0007] A second need is to receive a balanced second opinion on any medical problem, whereby 
the patient supplies, as requested, pertinent personal medical information needed to give a proper 
assessment. 

[0008] There is also a need for a virtual doctor which can link diagnostic and treatment devices 
used by a patient, for example, at home, to a remote facility, which includes a processor that 
responds to the data gathered, to administer treatment from the remote location. 

SUMMARY OF THE INVENTION 

[0009] An embodiment of the present invention is directed to providing a user with multiple 
levels of service to accommodate the user's specific needs. This and other features of the 
invention utilize a networked computer system which communicates with the user and allows the 
user access to one or more levels of service. Such a system would typically have a computer 
acting as a server receiving messages from the user and routing information and messages 
between the user and other computers or communications devices which interface with 
professionals. Communication with such a system can take place over a public data 
communications network, the Internet being one example of such a network. Alternatively, the 
server can communicate with a user over a dedicated line such as a dedicated telephone line or a 
dedicated channel of a broadband communications medium. Other networks are also possible 
and need not be hard-wired. A network may utilize, without limitation, cellular, radio, telephone, 
and satellite technology. 

[0010] Access to the various levels of service can be determined by subscription or by the 
context of the user inquiry. The server can conduct communications with the user through a 
convenient interface, such as a graphical interface using hypertext markup language or Java or 
any other suitable programming language and/or environment. In such applications, a user 
conveniently enters information into a menu transmitted by the server to the user. The particular 
menu items transmitted are determined by the server based on the user's inquiry. The server can 
also provide the user with a direct communications path to a professional, such as one or more 
medical doctors and an entire team of advisors providing coordinated care and advice via the 
network. This virtual team can include not only individual professionals, but also automated 
systems incorporating artificial intelligence features. The advantage of such automated systems 
is their ability to apply rules and other reasoning techniques to recognize potential negative 
interactions or other alternatives to treatments recommended by the professionals. 

[001 1] As discussed further herein, the first level of service is primarily informational, allowing 
a user to request information at the specific level of sophistication appropriate to the user's ability 



to use the information. At a second level of service the user can comment on the adequacy of the 
information and the system can determine if referral to a professional is necessary. At a third 
level of service a client-professional relationship is established and a professional advises the 
patient concerning the information needed and other actions which should be taken. At this level, 
the system can also identify several professionals who should form a team to advise the patient. 
At a fourth level of service, the system physically interacts with the patient, using monitoring 
devices or treatment devices. The system communicates messages to and from the devices to 
monitor patient parameters and to administer management advice, including monitoring or 
treatment, such as with drugs or other chemicals. 

[0012] Briefly, according to one aspect of the present invention, there is provided a multiple 
level service system including a processing device. The processing device is responsive to 
inquiries received over a communications medium. The processing device identifies a level of 
service and provides a user progressively greater degrees of interaction at respective levels of 
service. 

[0013] Briefly, according to another aspect of the present invention, there is provided a 
networked system linking individuals with a server that provides practical medical, veterinary, or 
health care information on disease or health subjects of interest to an inquirer. The server also 
allows the inquirer to interact with health care professionals at several levels, from pure 
information gathering to medical diagnostic and therapeutic interventions by telemedicine 
methods. 

[0014] Briefly, according to another aspect of the present invention, there is provided a 
networked health care service that provides a client with one or more levels of service. 

[0015] Briefly, according to another aspect of the present invention, there is provided a server for 
an electronic inquiry-based information system, intended for use with a computer connected to 
the server over a network. The server includes a network connection, a user interface, a system 
for determining a level of service access for the user, a system for determining a level of 
sophistication of the user, a search processor, a system related to selecting professionals, and a 
communication system. The network connection is to connect to the network and to provide a 
communication path with the computer. The user interface is to present information over the 
network to a user at the home computer, and to accept an inquiry over the network from the user 
at the home computer. The search processor is to create search requests used to acquire 
information requested in the user inquiry. The system related to selecting professionals is for 
providing a selection of professionals to the user and for creating a team from the selection of 
professionals for treating a health-related issue of the user. The communication system is for 
directing the user inquiry to the team of professionals. 

[0016] Briefly, according to one aspect of the present invention, there is provided a method of 
providing practical medical, veterinary, or other health care information on disease or health 
subjects of interest to a user. The method includes determining a desired level of service access 
for the user. The method further includes accepting an inquiry from the user and composing a 
search request based on the user inquiry. The method further includes searching a database, using 
the search request, in order to identify information requested in the user inquiry. The method 



further includes providing the search results to the user. The method further includes accepting a 
follow-up inquiry from the user which entails providing a higher level of service access. The 
method farther includes allowing the user to request a consultation with a health care 
professional and, if desired by the user, providing the user with a list of possible health care 
professionals. 

[0017] Briefly, according to one aspect of the present invention, there is provided a health care 
system for delivering health care to a patient. The system includes a server, a monitoring device, 
and a treatment device. The server is communicatively coupled to a network and is for receiving 
and transmitting signals. The monitoring device is communicatively coupled to the network and 
is adapted to be connected to the patient. The monitoring device is adapted to monitor the patient 
and to transmit patient information to the server over the network. The treatment device is 
communicatively coupled to the network and is adapted to be connected to the patient. The 
treatment device receives a treatment signal from the server over the network and is adapted to 
administer a treatment to the patient based on the treatment signal received. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] An embodiment of the present invention is described herein as illustrated by the 
following figures: 

[0019] FIG. 1 illustrates a system according to the invention using a private communications 
network; 

[0020] FIG. 2 illustrates a system according to the invention using a public communications 
network; 

[0021] FIG. 3 is a flow diagram illustrating initial access to a system according to the invention; 

[0022] FIG. 4 is a flow diagram illustrating a first level of access of a system according to the 
invention; 

[0023] FIG. 5 is a flow diagram illustrating a second level of system access according to the 
invention; 

[0024] FIG. 6 is a flow diagram illustrating a third level of system access according to the 
invention; 

[0025] FIG. 7 is a flow diagram illustrating a fourth level of access to a system according to the 
invention; and 

[0026] FIG. 8 illustrates a system according to the invention for remote monitoring and/or 
treatment. 



DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 



[0027] A system according to the invention can be implemented in multiple levels on a network. 
One convenient way of implementing such a system is to provide a site on the world wide web of 
the Internet which can be accessed by the users. Users can select levels of service from this 
virtual doctor web site. At the highest level of service according to the invention, advances in 
telemedicine are incorporated in this virtual doctor web site by linking diagnostic systems 
available in the home or in local medical facilities to the central web site in order to transmit 
physical and chemical findings and data for analysis by the advising health professionals. These 
could involve, for example, cardiac and circulatory functions, blood tests, urinalysis, sputum 
tests, etc., which can be used to monitor the patient. It is also envisioned that this can be an 
interactive treatment system, whereby the central monitor can send signals to a monitor in the 
patient that controls the discharge of energy impulses, chemicals, and drugs that regulate the 
patient's body functions. 

[0028] These descriptions are intended to be examples of the many applications possible with 
this interactive system, and not restrictive. An individual knowledgeable in the art of medicine, 
in the technology of telemedicine, and in the functions of networked systems and cyberspace will 
be able to make many more applications and uses of the system described. 

[0029] A basic element of the virtual doctor system according to the invention is an agent, such 
as a processor or other computing device. The agent allows a home or remote system, linked via 
the Internet or another communications network, to identify and access one or more information 
sources, such as computers or databases, or other systems. An information source may be 
accessible, for example, through one or more web sites, and the information source provides 
access to information relating to the subject matter identified by a patient or client. The system 
according to the invention provides real time interaction between a user and a service provider. 
The server has several components, each representing a different level of service. Any one of the 
components can be acquired and they can be used individually or in concert with other 
components. In addition, at each service level, the system can provide sublevels of information 
to accommodate the user's needs. 

[0030] 1. Level 1: 

[0031] An information retrieval system that allows the latest available knowledge or article on a 
specific medical subject to be forwarded to the client, and the level of complexity of this 
information is requested in advance by the client. This level could be in several categories, for 
example, such as very basic (little medical knowledge), more sophisticated (more medical 
knowledge, but still for the layman), and advanced medical knowledge (for the health care 
professional). This information need not be individualized for the client, but is intended to 
respond to the client's general need for information on the disease or health care problem, and is 
intended to answer some basic questions by providing general knowledge about the problem. 

[0032] 2. Level 2: 

[0033] The system permits the client to comment on the adequacy of the information/literature 
provided and to request further follow-up with more specific information. This follow-up is then 
implemented by the server's computer programs, providing the additional service or information 



requested or, if unavailable, a link to a health care professional who is capable of reviewing the 
problem and need for further action. If the professional can identify a suitable response, then this 
is implemented. If not, the problem is referred, after approval by the client, to a medical expert in 
the subject, thus engendering a higher level of service. The latter service then involves a patient 
(client)-doctor interaction, requiring the patient to disclose, if needed, personal medical 
information under an agreed policy and relationship between patient and professional provider. 

[0034] 3. Level 3: 

[0035] Once the level of a client-professional relationship is established, the health care 
professional advises the patient regarding the information needed, and what further actions may 
be necessary, including, if desired, names of other sources of professional assistance in the 
client's region or domicile. The system is particularly useful because the selection of the 
appropriate health care specialist is made from a list of this service's participants worldwide, who 
are renowned experts in the specific subject of interest. The list of experts in this system can, but 
need not, be published on the system. Publication would allow the client to make choices, based 
upon the information provided, according, for example, to the country or region where the health 
care professional practices, and other considerations. 

[0036] In the event, for example, that the patient has an incurable malady, or one that is difficult 
to treat, the system can provide a list of appropriate research studies for which the patient may be 
eligible. These may be local, regional, national, or international, as selected by the patient, 
preferably in consultation with the health care advisor. 

[0037] 4. Level 4: 

[0038] At the level of using the virtual doctor to monitor and control the patient's body functions, 
the system involves home or local telemedicine devices that provide information on different 
body systems and functions to the central or subsidiary servers for analysis or intervention. This 
could also involve an online receiving or discharging system, whereby the patient has an 
implanted sensor or chip that can monitor or control body functions, including the dispensation 
of signals, chemicals, or drugs (the latter by implanted reservoirs of controlled-release chemical 
or drugs) into the patient by remote-controlled computer-assisted integration systems. 

[0039] These basic components are examples that can be modified, extended, or permuted to 
accomplish similar objectives, which would be within the skill level of one ordinarily 
knowledgeable in this art, and are not intended to be restrictive in scope and function. Not all of 
the components or levels need to be operational at the same time, or used by the client, but the 
combination of these different functions increases the novelty and user value of the system. 

[0040] FIG. 1 illustrates a system 101 according to the invention using dedicated line access. 
Remote users 102 access the system through a dedicated phone line 104, for example by calling 
an 800 number. A call router 106 routes the individual calls to processor 108. Processor 108 
receives and communicates with databases or other devices 110. Upon receipt of an inquiry, 
processor 108 matches the inquiry to the remote user, satisfies the inquiry and advises the call 
router that a response is available. Call router 106 then routes the response to the individual user 



over lines 112. Where sensor data are transmitted between the user and the processor, for 
example from telemedicine devices, the processor 108 may be programmed to decode the data 
for further processing and to encode responses to be transmitted to the remote user location. Such 
encoding could be for data compression or for security purposes. The dedicated communication 
lines in this implementation could be individual telephone lines or dedicated channels of high 
bandwidth links, such as fiber optic links. 

[0041] FIG. 2 illustrates an alternative embodiment suited to advanced communication networks 
and to communications through a public switch telephone network or other public network. In 
this case, users 102 communicate through a public switch telephone network 202 to a service 
provider such as an Internet service provider 204. The Internet service provider then routes a 
user's inquiry to the processor 108. Communications using this type of network can be conducted 
using standard network protocols, such as TCP/IP. Those of ordinary skill will recognize that 
other networks and other network protocols could also be used. 

[0042] FIG. 3 illustrates one possible introductory process responsive to user access. When the 
user accesses the system in step 301 the system reads an inquiry from the user and recognizes it 
as an inquiry. The inquiry in step 301 could merely be an indication that information is desired, 
such as clicking in a portion of a web page, or it may, as an example, be a question formulated in 
a text entry field. The processor responds at step 302 by transmitting information to identify the 
user and the appropriate level of system access. One way of transmitting the data is to transmit a 
menu screen which requires the user to fill in certain fields with a user ID and password, as 
would be known to those of ordinary skill. In step 303 the system receives the user identification 
information and in step 304 determines whether the user is an authorized subscriber. Step 304 
could be accomplished by comparing the user ID and password to identification numbers and 
passwords stored in the database of authorized users. If the user is an authorized subscriber the 
system can then begin to secure for the user the desired level of access. 

[0043] The system can also accommodate non-subscribers who are authorized guests. In step 
305, the system determines if a non-subscriber user is an authorized guest. A variety of methods 
can be used to allow users to become authorized guests. As examples, a promotion could allow 
guests to have access for a specific period of time, or a guest might register in a guest database 
which will allow access to the system for a set time period, such as one month. The 
determination in step 305 can be made by comparing the authorized guest database to the 
information provided by the user at steps 302 and 303. If the user is an authorized guest access 
will be permitted. However, if the user is not an authorized guest, as determined at step 305, an 
error message is displayed at step 306. 

[0044] Assuming that the user is a subscriber or an authorized guest, control passes to step 307 
which is access level determination. Step 307 can determine the authorized access level for a 
user in several ways. In one method, users subscribe to various access levels. The information is 
stored in a database and in the same manner as determining whether a user is a subscriber, the 
user's authorized level of access is determined. Alternatively, the system could determine user 
access level from a context of the user inquiry. For example, after having determined that a user 
is authorized to access the system, the processor could transmit to the user a screen requesting 
the user to provide its inquiry. Alternatively, if the inquiry was formulated in step 301, the 



processor could access that previously entered data. The processor could then read the inquiry 
and determine the appropriate level of access required to respond to the inquiry. For example, a 
simple question such as "What is leukemia?" would generate a relatively simple level 1 response. 
In this case, the processor would simply access a database of medical definitions and provide the 
appropriate response to the user. In contrast, a more sophisticated question such as one that 
describes symptoms in detail and uses extensive technical language would be interpreted by the 
processor as coming from a sophisticated user and could generate a more sophisticated response. 
Other types of inquiries could result in the processor recognizing that a professional consultation 
is needed for an adequate response and would advance immediately to level 2 or level 3 
processing. If the inquiry includes data from a remote telemedicine device, the processor would 
move directly to level 4 processing. This type of context based access allows the processor to 
evaluate the inquiry and to determine the appropriate level of service. It should be noted that the 
different levels of service may be priced differently. Therefore, before actually granting access to 
the service, the system could also be programmed to verify that a user's account is current or to 
advise the user that the level of service required will incur a certain cost and request the user's 
credit card number or other payment method. 

[0045] Steps 308 through 311 illustrate the progressive nature of the service levels accessible by 
the system. Thus, if level 4 access is not required it is determined whether level 3 access is 
required or level 2 access is required until the basic level 1 access is selected. The hierarchy 
embodied in FIG. 3 is an example only, and other hierarchies or decision processes are clearly 
within the scope of the invention. By way of examples only, the decision progression of steps 
308-31 1 may be reversed, or each access level may be entered directly from step 307. 

[0046] FIGS. 4 through 7 illustrate the activities which take place at the various service access 
levels. FIG. 4 illustrates activities which take place at the first level of service (level 1) which is 
primarily a literature access service. A feature of the system according to the invention is that the 
literature access can be tailored to the sophistication level of the user. For example, researchers, 
medical students, doctors, and other professionals or semi-professionals may require more 
sophisticated literature than those without such specialized skills. At step 401, an inquiry is read, 
as described with respect to steps 301 and/or 307, for example. At step 402, the system according 
to the invention allows the processor to transmit an inquiry to the user asking for the desired 
level of sophistication. The system may transmit this information in any suitable form, for 
example, by requesting information about the user's level of education or by using a sliding scale 
reflecting the sophistication of the information to be transmitted. The system can also employ a 
sliding scale, e.g., 1-10 with 1 representing very basic information, 10 representing very 
sophisticated information with intermediate levels in between. If at step 402 the system is 
programmed to transmit such an inquiry, then the response is received at step 403. 

[0047] Alternatively, at step 402 the system could be programmed not to transmit a 
sophistication level inquiry but instead, at step 404, to determine the sophistication level of the 
information to be provided at level 1 according to a subscription level search. If so, at step 405 
the user ID and password are compared to a database to determine the appropriate level of 
sophistication to respond to the inquiry. Alternatively, at step 406 the system could determine the 
level of sophistication of the information it provides based on a contractual arrangement. If not, 
the system could use the context based techniques previously discussed. In any case, once the 



level of sophistication for the literature search is determined, at step 408 the processor 
determines search criteria, for example using known techniques employed by various search 
engines. Thus, the processor can have any number of search engines embedded therein. At step 
409 the processor accesses the relevant databases and at step 410 establishes a list of documents 
responsive to the request. At step 410 the processor can then transmit that list to the user. The list 
can be transmitted to the user in the form of titles, titles and abstracts, the first several lines of the 
documents, or any other format which is consistent with the user's ability to understand generally 
what information the document contains. 

[0048] The user will then respond and select which documents should be retrieved at step 411. 
At step 412 the system then retrieves the documents and transmits them to the user. At step 413 
the user has the option of requesting additional information. The user may request more 
sophisticated information if he determines that the information provided in response to the 
previous inquiry was insufficient. At this point step 408 is repeated and new search criteria are 
formed by the processor. The search process then repeats and additional documents are 
identified. When the entire process is completed at step 413, the user may have the option of 
saving the search results as shown at step 414. If that option is selected at step 415 the search is 
stored in a suitable form. For example, the list of documents selected by the user might be stored 
and accessible again to the user for a fixed or indefinite period of time, depending on the 
subscription. 

[0049] FIG. 5 illustrates processing at a second level of service (level 2). In this case at step 501 
the client inquiry is received. At step 502 the processor immediately determines whether the 
client has requested a referral to a professional. If so, processing is advanced as shown in FIG. 5 
to step 509. If not, processing proceeds at step 503. As previously discussed, at level 2 a user 
who has accessed information at level 1 may now be seeking additional information or 
commenting on the information received at level 1. Thus, the inquiry at step 501 is typically 
more sophisticated than that in level 1 at step 401. At step 503 therefore, the processor may be 
required to identify additional databases for primary searching. At step 504 that search will be 
conducted in accordance with search criteria. The primary database referred to in this context 
includes databases normally accessible by the system. If at step 505 information has been found, 
the system can then determine if a multiple level search request has been made by the user at step 
506. If information is not found at step 505 or if the user has made a multiple level search request 
as determined at step 506, then at step 507 the processor can use the same search criteria to 
search secondary databases. In this context, secondary databases are databases which are not 
normally searched by the system and which could require additional fees. Such secondary 
databases could be accessed by the processor through a contractual arrangement with other 
service providers. If other information is found at step 508 or if no multiple level search request 
was made as determined at step 506, then at step 517a message is delivered to the customer 
identifying the additional literature. 

[0050] If no information was found at step 508 or if a referral was requested at step 502, then a 
referral inquiry to a professional is made at step 509. Since the doctor patient relationship is a 
special one, at step 510 the system determines whether patient approval is required before 
referring the inquiry to a specific professional. The referral made at step 509 is made based on 
the particulars of the patient inquiry. For example, a request for information relating to 



symptoms of diabetes would be referred to professionals with expertise in that particular field 
rather than to neurosurgeons. Such referrals can be made using the context based analysis 
techniques previously discussed herein, including referrals based on key words and reverse 
reasoning or other artificial intelligence techniques implemented in the processor. Assuming that 
patient approval is required at step 510, at step 51 1 the resumes of one or more selected 
professionals are transmitted to the patient. The professionals selected may be arrived at based 
on their expertise or their geographic proximity to the patient. The patient can then review the 
professional's resume at step 511 and approve one or more professionals at step 512. If the 
patient has approved a professional at step 512 or if at step 510 it is determined that patient 
approval is not required, at step 513 the system determines whether additional patient history 
information must be gathered in order to adequately answer the inquiry. If so, at step 514 a 
patient history screen is transmitted to the patient or user. The information is received at step 515 
and at step 516 the patient-doctor contact is initiated. It should be noted that the system can be 
programmed to allow the doctor or other professional to accept or decline the assignment. Some 
professionals may feel that their expertise is not appropriate to the inquiry or that the 
professional's workload would prevent providing adequate service. In such cases the system 
would then move on to the next appropriate professional. 

[0051] FIG. 6 illustrates a third level of service (level 3). As previously discussed herein, level 3 
service may require the assistance of one or more specialists. Rather than providing only one 
professional to guide the user through literature searches and other inquiries, level 3 service 
contemplates a more complete level of service to the user. For example, level 3 service could 
provide the user with a team of professionals or specialists who communicate directly with the 
user about treatment options, risks, side affects, and other matters. Thus, level 3 service tends to 
focus on the specialist. 

[0052] At step 601 the processor conducts a search in accordance with criteria established by the 
user and possibly a professional identified in level 2 service. Based on the information provided, 
the processor establishes a weighting function and criteria to identify appropriate specialists. The 
processor accesses databases of specialists and compares the qualifications of the specialists in 
the database with the requirements established by the patient and doctor inquiries at levels 1 and 
2. The database can be organized in any form suitable for such searches. For example, the 
database can be organized by specialty, by specialist, by geographic region, board certification, 
or on some other appropriate basis. Using either criteria specifically identified by the patient and 
doctor, or criteria appropriate to the context of the inquiry, the processor will identify a primary 
field at step 602 and transmit a criteria menu at step 603 to the user. The criteria may include 
such things as geographic area, hospital affiliation, acceptance of various insurance payment 
plans, or other criteria. The criteria menu may allow the user to specify the level of importance 
of each of the criteria. Based on this information, at step 604 the processor will establish a 
weighing function and identify a list of candidate specialists. 

[0053] Because many medical issues require input from specialists in various fields, the 
processor will then determine from the criteria, and the information provided by the user and the 
doctor in level 2, whether secondary specialists are necessary and in which fields secondary 
specialists should be consulted. At step 605, the secondary fields are identified and at step 606 
the processor can inquire if the user desires to establish the same preferences for selection of 



specialists in the secondary or related fields. If not, a message is transmitted to the user to adjust 
the selection criteria in the secondary fields at steps 607. At step 608 the secondary weighing 
function is established and the process is repeated at step 609 until all of the secondary fields are 
complete. At step 610 the advising team is selected and at step 61 1 the counselors determine 
whether or not they can accept the assignment. Once the counselors have accepted the 
assignment at step 612 the team list is established. At step 613 messages are routed to the team 
members concerning the inquiry to establish treatment options or other steps. The team members 
may select which messages they should be copied on, as their specialty might only be relevant to 
certain questions. 

[0054] FIG. 7 illustrates processing at the most sophisticated level of the virtual doctor system 
(level 4). Level 4 processing is designed to implement sophisticated telemedicine techniques 
which would allow a user to be treated periodically or continuously at a remote location from the 
processor or professionals. Level 4 processing could also be used as a means for transmitting 
information between treatment centers. In particular, high bandwidth connections may be useful 
for transmitting image data to be used in diagnostic processes. In addition to the ability to display 
the image data, processors using artificial intelligence techniques could be used to determine or 
suggest the importance of the information in the image displays. As a further example, remote 
professionals could perform or guide remote surgery using the image data and either a digitally 
controlled operating instrument or under the implementation of local surgeons. 

[0055] In a typical application of level 4 processing, at step 701 patient parameters which are 
being monitored are identified. The parameters could be included in a list and updated either 
periodically, at the same time, or at different times depending on the physical parameters being 
monitored and tested. At step 702 the processor will transmit a message to monitor the specific 
parameters. Depending on the equipment being used, the processor may be required to format the 
message into data that can be understood and processed by the particular monitoring device. 
When step 702 indicates that parameters have been checked, at step 703 the parameters are tested 
to indicate whether the patient requires treatment. If the patient does not require treatment, then 
at step 704 the information on the parameters is simply recorded and any other level 4 functions 
which are needed are performed at step 705. If, however, the parameters indicate that the patient 
does need treatment, then at step 706 it is determined whether the patient is equipped for online 
treatment. This can be determined either by a database listing or by sending a test message to 
determine whether the equipment is present at the remote location. The test message has the 
advantage of not only determining whether the equipment is present, but whether it is connected 
to the patient and is operational. If the patient is not equipped for online treatment either because 
the patient does not have the equipment or because the equipment is not operating, at step 707 a 
message is sent to the treating physicians and to the patient. Control then passes to step 705 
which performs other level 4 functions and then terminates the session. 

[0056] If at step 706 it is determined that the patient is equipped for online treatment, then at step 
708 information is transmitted in a format that can be recognized by the treatment equipment to 
apply the treatment to the patient. For example, the processor could command the treatment 
device to inject the patient with drugs or other chemicals. At step 709 the patient's reactions are 
monitored. If at step 710 the processor determines that the patient's reactions are normal, then at 
step 711 the parameters are recorded and other level 4 functions can then be performed. On the 



other hand, if at step 710 the processor determines that the patient f s reactions are out of the 
normal range, then a message is sent at step 712 to the patient and to the health care professional 
and monitoring continues at step 709. The remote treatment may also be performed in 
increments, with monitoring between successive treatment steps. An incremental approach thus 
allows further treatment after an abnormal reaction. 

[0057] FIG. 8 illustrates at a high level a system 800 for remote monitoring and/or treatment of a 
patient. The system 800 includes a server 802 which is connected to a network 804. The system 
800 also includes a treatment device 806 and a monitoring device 808 which are each connected 
to the network 804. In certain embodiments, the treatment device 806 and the monitoring device 
808 may be connected to each other. 

[0058] The network 804 connects the treatment device 806 and the monitoring device 808 to the 
server 802. The links can be set up and torn down quickly or left in place. Further, the network 
804 can utilize different mediums. The network 804 may use the Internet for links with the 
monitoring device 808 if those links need not be maintained with high reliability, and the 
network 804 may also encompass more reliable dedicated lines (land, satellite, or otherwise) for 
links with the treatment device 806. 

[0059] The treatment device 806 and the monitoring device 808 are adapted to be connected to 
the patient. In this way, patient information, such as blood test results, vital signs, images of the 
patient, etc., may be monitored by the monitoring device 808 and transmitted over the network 
804 to the server 802. Further, treatments, such as performing a blood test, taking an image of 
the patient, delivering a drug into the patient, etc., may be administered to the patient by the 
treatment device 806. The treatment device 806 may be internal or external to the patient's body. 
It is clear that a treatment device may include, without limitation, both therapeutic and diagnostic 
equipment and that a treatment device can perform both therapeutic and diagnostic procedures. 
Further, a treatment signal may then include a signal from/to either a diagnostic or a therapeutic 
device. Additionally, a monitoring device may perform a variety of functions that are considered 
to be diagnostic. 

[0060] The system 800 can also have a second treatment device 810. The second treatment 
device 810 can be connected to the server 802 and can communicate with either or both of the 
treatment device 806 and the monitoring device 808. In one embodiment, the second treatment 
device 810 receives patient information from the monitoring device 808 and sends a treatment 
signal to the treatment device 806. In such an embodiment, the treatment signal may effectively 
control the treatment device 806, but need not necessarily do so. 

[0061] The interactive level of the system may also provide image data. The image data allows 
remote observation of a patient's condition, preferably both internal and external. The image data 
may include, for example, medical imaging data (such as from nuclear, computed tomography, 
ultrasound, X-ray, and other imaging cameras and systems at a medical facility) and patient- 
viewing data which thereby allows the patient to be viewed by the doctor at a remote location. A 
patient-viewing camera may be, for example, a still-motion camera or a video camera. A patient- 
viewing camera may be necessary, for example, for examination of certain physical signs (e.g., 
neurological status, mental state and functions, dermatological signs, etc.). The system can also 



provide two-way and multiple-party video conferencing services, that allows video conferencing 
by two or more parties. Image data can thus be used for a variety of functions, including without 
limitation, monitoring, diagnostic, and therapeutic/treatment. Further, the imaging equipment can 
be considered to be a monitoring device, a diagnostic device, and a therapeutic or treatment 
device, depending upon the application. 

[0062] There are many ways in which a practitioner may control the treatment of a patient. A 
monitoring device or monitoring equipment may communicate the patient's body functions or 
chemistry to a central monitoring system. A monitoring device can also transmit health-related 
information about a user over the network to the server for use by a team of professionals in 
treating the health-related issue of the patient. The information can be used for diagnostic and 
therapeutic purposes In the latter case, a treatment signal, i.e., a telemedicine signal, can be 
transmitted over the network to a treatment device or treatment equipment connected to the 
patient. A treatment device may be separate from or integrated with a monitoring device. The 
treatment signal can control the device or equipment which is connected to the patient. The 
device may effect a treatment in the patient. A treatment can include, without limitation, 
effecting a change in body function or chemistry, such as by administering a drug or impulse, 
and it can include performing a test of the body, such as a blood test. The device may be 
remotely-controlled or the practitioner can transmit control information to the patient, or another 
individual, who would then have to control the equipment. The device may deliver a treatment 
using myriad methods. For example, it may stimulate the patient with an electrical or other 
impulse, or it may release a chemical or drug. The chemical or drug can be contained in a 
reservoir which is implanted in the body or which is external to the body, and the reservoir may 
also be timed-release or controlled-release. In one embodiment, the release is controlled by an 
implanted computerized chip linked into the communication system. The link into the 
communication system need not be hard-wired. For example, another piece of equipment may 
receive a treatment signal over the network and then send a radio frequency signal to a receiver 
which is implanted in a patient who is sleeping nearby. 

[0063] The treatment device may also perform more complicated functions. It may receive body 
function signals from the patient, analyze these signals, and then return a signal to the patient that 
effects the treatment or test. The treatment device may also perform monitoring functions and 
transmit any or all of this information to a practitioner over the network. 

[0064] A treatment device may also be located remotely from the patient. In one embodiment, a 
remote treatment device receives patient information, such as the results of a blood test or 
information from an examination, and sends a treatment signal over the network to a local 
treatment device which is connected to the patient. In this way, the remote device can receive 
monitored patient data and generate appropriate treatment signals to control, for example, a chip 
implanted in the patient which releases a chemical. 

EXAMPLE 1 

Level 1 Service to a Recently-diagnosed Bladder Cancer Patient 

[0065] Patient Charles has experienced blood in his urine over the past two months, and seeks 



medical assistance. His doctor confirms that there is blood in his urine, and recommends a 
cystoscopy by a urologist, who finds evidence of a malignant-appearing lesion. A biopsy is 
taken, which reveals superficial urothelial carcinoma. The urologist recommends a course of 
BCG immunotherapy into the bladder. He is told that this has a generally good response rate, but 
the tumor can recur and require additional therapy, possibly including, at some time, surgical 
resection of the bladder if spreading to the bladder muscle occurs. Patient Charles knows little 
about this problem, is distraught, and needs further advice. He does not know if he should go to 
some well-known cancer center in his city, call the American Cancer Society, or talk to other 
family doctors he knows. He decides to call the American Cancer Society and receives a general 
pamphlet on the incidence, mortality, and prognosis, including different management methods, 
of bladder carcinoma. This gives him more concern, and he therefore links to the virtual doctor 
web site of this invention, where he requests, from Level 1 , information on the management, side 
effects, and outcome of superficial bladder cancer, requesting information for the level of 
relatively uninformed lay patients. He receives a recently-updated summary of the management 
of superficial bladder carcinoma, tailored to his geographic domicile, because there are some 
differences in medical practice in different regions of the world. The summary includes BCG 
immunotherapy, the results achieved, alternatives to intravesicular chemotherapy, and a listing of 
some institutions and doctors who practice these methods in his geographic region. 

EXAMPLE 2 

Level 2 Service to Recently Treated Bladder Cancer Patient 

[0066] Patient Charles went through a course of therapy with BCG, and is now told by his 
urologist that the tumor has recurred again, requiring some surgical intervention and removal of 
urothelial mucosa in the region of the neck of the bladder, and possibly some irradiation to this 
region. He is told that there could be post-therapy side effects, including adhesions, urination 
difficulties, pain, incontinence, etc. The patient's first course of therapy evidently was not as 
successful as intended and now he does not know what to do. He then contacts the virtual doctor 
web site, to which he has registered, and requests a second level of service, specifically asking 
for options in cases such as his. The service provides a synopsis of the medical literature on 
treatment of recurrent and locally invasive, but still superficial, urothelial carcinoma. The patient 
reads this, but becomes even more fearful that he might not choose the best of the different 
approaches described. He then elects to subscribe to a Level 3 consultation service. 

EXAMPLE 3 

Level 3 Medical Consultation Service 

[0067] After registering at this level, the patient informs the service of his particular problem, 
and asks for a urological specialist who is an expert in the management of recurrent superficial 
urothelial carcinoma, and who is familiar with medical practices in the New York City area. The 
service provides two names of urologists participating in this cyberspace service who are 
experienced in the treatment of bladder cancer, and who practice in the New York area. Dr. Y of 
Mount Sinai Medical Center is chosen by the patient, and he registers his particular question with 
the doctor through the service, using the e-mail contact service provided at Level 3. Dr. Y of 



Mount Sinai responds directly to the patient on the special web site link arranged for such 
consultations, and gives patient Charles a series of questions regarding his past diagnosis and 
treatment, including the recommendations made by his current urologist for surgery and 
irradiation. Dr. Y summarizes the experience in this cancer type and stage for the patient, and 
advises him that his current doctor is following the best course of action, but also that there is a 
40% chance that the benefit derived will only be temporary, and that later therapy may still be 
required. Patient Charles now feels more confident that he is making the right choice, and 
proceeds with the therapy recommended by his own urologist. 

EXAMPLE 4 

Level 4 Medical Monitoring Service 

[0068] Patient Charles is six months post surgical and radiation therapy and is feeling fine, but 
has some pain upon urination and needs to monitor his urine for blood and the release of a tumor 
marker, which may be early signs of tumor recurrence. Since the original therapy, Patient 
Charles has also had a minor stroke, and is now partially paralyzed, thus being only partially 
ambulatory. Because it is difficult for him to return to his urologist or family practitioner weekly 
for a urinalysis, he decides to buy a home testing kit. The kit provides an analyzer using a probe 
placed into his urine sample, and a connection to a sensing and integration device. The sensing 
and integration device measures certain urine components (e.g., blood, protein) and transmits 
these results, via a hookup to his home computer, over the Internet to his practicing urologist. 
The urologist monitors these results weekly, and advises the patient that there are no changes of 
concern. 

EXAMPLE 5 

Level 4 Medical Therapy Intervention Service 

[0069] Patient Charles is now two years post therapy of his bladder carcinoma, and is now under 
therapy for diabetes, requiring small quantities of insulin on a regular basis. In order to measure 
his blood glucose content regularly, he purchases a home measurement device. The home 
measurement device estimates the blood glucose level using a spectral analysis of the blood in 
the patient's finger and communicates the result through the Internet to the patient's family 
practitioner. The patient contacts his practitioner and is given instructions on how much insulin 
to inject himself with on a twice-weekly injection schedule. The system also provides this 
information to the patient directly, but the patient relies only on the physician's advice. Once per 
month, for example, he also performs an analysis at home of a small finger-derived drop of 
blood, placed into a miniature home glucose analyzer, which transmits the findings to his 
physician via his home Internet hookup. This testing provides quality-control for the finger 
spectral analysis being performed more frequently. 
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Old French imparfait, from Latin imperfectus : in-, not; see IN— 1 + per- 
fectus, perfect; see perfect.] — irh*per'fect*ly adv. — im*per'fect* 
ness n. 

imperfect fungus n. Any of various fungi of the order Fungi Im- 
perfecti, which reproduce only by asexual means. 
im*per*f ec*tion (lm'psr-fek'shan) n. 1. The quality or condition 
of being imperfect. 2. Something imperfect; a defect or flaw. See syn- 
onyms at blemish. 

im*per*f ec*ttve (Im'par-fek'tiv) Grammar adj. Of, related to, or 
being the aspect that expresses the action denoted by the verb without 
regard to its beginning or completion. ♦ n. 1. The imperfective aspect. 
2. An imperfective verb form. 3. A verb having an imperfective form. 
im*per*fo*rate (Im-pur' far-It) adj. 1. Having no opening; not 
perforated. 2. Not separated by rows of perforations: imperforate sheets 
of stamps. 3. Medicine Lacking a normal opening: an imperforate anus. 
❖ n. An imperforate stamp. 
im*pe*ri*a (Im-ptr'e-a) n. Plural of imperium. 
im*pe*ri*al (Im-pir'e-al) adj. 1. Of, relating to, or suggestive of an 
empire or a sovereign, especially an emperor or empress: imperial rule; 
the imperial palace. 2. Ruling over extensive territories or over colonies 
or dependencies: imperial nations. 3a. Having supreme authority; sov- 
ereign, b. Regal; majestic. 4. Outstanding in size or quality. 5. Of or 
belonging to the British Imperial System of weights and measures. ❖ n. 
1. An emperor or empress. 2. The top of a carriage. 3. Something out- 
standing in size or quality. 4. A variable size of paper, usually 23 by 33 
inches (55.8 by 83.8 centimeters). S. A pointed beard grown from the 
lower lip and chin. [Middle English, from Old French, from Latin 
imperialis, from imperium, command; see EMPIRE. N M , sense 5, after the 
beard of Napoleon III.] — im*pe'ri*al*ly adv. , 
im»pe*ri«al»ism(im-pir'e-a-liz'3m) ru 1. The policy of extending 
a nation's authority by territorial acquisition or by the establishment of 
economic and political hegemony over other nations. 2. The system, pol- 
icies, or practices of such a government. — im*pe'ri*al*i$t adj. & n. 
— im*pe'ri«al*is'tico4. — im*pe'ri*al*is'ti*cal*ly adv. 
imperial moth n. A large New World moth (Eacles imperialis) 
having yellow wings with purplish or. brownish markings. 
Im*pe«ri«al Valley (Im-pir'e-sl) A fertile, irrigated region of 
southeast California and northeast Baja California, Mexico. Mostly below 
sea level, it includes" the Salton Sea. 

im*per*il (Lm-per'al) rr.v. -iled, -il*ing, -ils or -illed, -i I* ling, -ils 
To put into peril. See synonyms at endanger. — im*per'il*ment n. 
im»pe«ri»OUS (Im-pir'e-3s) adj. 1. Arrogantly domineering or over- 
bearing. See synonyms at dictatorial. 2. Urgent; pressing. 3. Obsolete 
Regal; imperial. [From Latin imperidsus, from imperium, imperium. See 
empire.] — im*pe'ri*ous*ly adv. — im*pe'ri*ous*ness n. 
im*pefish*a*ble (Im-perl-sha-bal) adj. Not perishable: imper- 
ishable food; imperishable hopes, — im*per'ish*a*bil'i*ty, im*per'- 
ish*a*ble*ne$s n. — im*per'ish*a*bly adv. 
im»pe»ri»um (Im-pir'e-am) n.,pl -pe*ri*a (-ptr'fi-a) 1. Absolute 
rule; supreme power. 2. A sphere of power or dominion; an empire. 3. 
law The right or power of a state to enforce the law. [Latin. See EMPIRE] 
im*per*ma*nent (Im-pur'ma-nant) adj. Not lasting or durable; 
not permanent. — im*per'ma*nence, im*per'ma*nen«cy n. 
im*per*me*a*ble (Im-pur'mera-bal) adj. Impossible to permeate: 
an impermeable membrane; an impermeable border. — im*per'me*a* 
bil'i*ty, im*per'me*a*ble*ness n. — im*per'me*a*bly adv. 
im*per*mis*SI*ble (Im'par-nuVa-bal) adj. Not permitted; not 
permissible: impermissible behavior. — im'per*mis'si*bil'i*ty n. 
— im'per*mis'si*bly adv. 

im*per*SOn*al (Im-pur'sa-nal) adj. 1. Lacking personality, not 
being a person: an impersonal force. 2a. Showing no emotion or person- 
ality: an aloof, impersonal manner, b. Having no personal reference or 
connection: an impersonal remark, c Not responsive to or expressive of 
human personalities: a large, impersonal corporation. 3. Grammar a. Of, 
relating to, or being a verb that expresses the action of an unspecified 
subject, as in methinks, "it seems to me"; Latin pluit, "it rains"; or, with 
an expletive subject, it. snowed, b. Indefinite. Used of pronouns. — im* 
per'son*al'i*ty (-»-nai1-te) n. — im*per'son*aMy adv. 
im*per*Son*al*ize (Im-pur'sa-na-UV) rr.v. -ized, -iz*ing, -iz*es 
To make impersonal — im*per'son*al*i*za'tion (-K-za'shan) n. 
im*per*son*ate (im-pur'sa-naf) rr.v. -at*ed, -at*ing, -ates 1. 
To assume the character or appearance of, especially fraudulently: imper- 
sonate a police officer. 2. To imitate the appearance, voice, or manner of; 
mimic: an entertainer who impersonates celebrities. 3. Archaic To embody; 
personify. — im*per'son*a'tion n. — im*per'$on*a'tor n. 
im»per»ti*nence (Im-pur'tn-sns) n. 1. The quality or condition 
of being impertinent, especially: a. Insolence, b. Irrelevance. 2. An im- 
pertinent act or statement. 

|m*per*ti*nen*cy (Im-pur'tn-an-se) n. t pi -cies Impertinence. 
im*per*ti*nent (Im-pur'tn-snt) adj. 1. Exceeding the limits of 
propriety or good manners; improperly forward or bold: impertinent of 
a child to lecture a grownup. 2. Not pertinent; irrelevant. See synonyms 
at irrelevant. [Middle English, irrelevant, from Old French, from Late 
Latin impertinens, impertinent- : Latin in-, not; see IN—' + Latin pertinens, 
pertinent; see pertinent.] — im*per'ti*nent*ly adv. 
im»per*turb»a»ble(Im'par-tur'b3-bal) adj. Unshakably calm and 
collected. See synonyms at cool. — im'per*turb'a*bil'i*ty, im'per* 
turb'a*ble*ness n. — im'per*turb'a*bly adv. 
im*per*vi*ous (Tm-pur've-as) adj. 1. Incapable of being penetrat- 
ed: a material impervious to water. 2. Incapable of being affected: imper- 
vious to fear. [From Latin impervius : in-, not; see IN— 1 + pervius, pervious; 
see pervious.] — im*per'vi*ous*ly adv. — im*per'vi*ous*ness n. 



im*pe*ti*go (Im'pl-ti'go) n.,pl -gos A contagious bacterial skin 
infection, usually of children, that is characterized by the eruption of su- 
perficial pustules and the formation of thick yellow crusts, commonly on 
the face. [Middle English, from Latin impetigo, from impetere, to attack. 
• See impetus.] — im'pe*tig'e*nous (-tij'a-nas) adj. 
im*pet*U*OS*i*ty(Im-pech'61)-dsn-te) n.,pl -ties 1. The quality 
or condition of being impetuous. 2. An impetuous act. 
im»pet»u»ous (im-pech'oo-as) adj. 1. Characterized by sudden 
and forceful energy or emotion; impulsive and passionate. 2. Having or 
marked by violent force: impetuous, heaving waves. [Middle English, vi- 
olent, from Old French impetueux, from Late Latin impetudsus, from 

Latin impetus, impetus. See IMPETUS.] — im*pet'u*ous*ly adv. im* 

pet'u*ous*ness n. 

Synonyms impetuous, heedless, hasty, headlong precipitate, sudden 
These adjectives describe abruptness or lack of deliberation. Impetuous 
suggests forceful impulsiveness or impatience: w [a race driver who was] 
flamboyant, impetuous, disdainful of death n (Jim Murray). Heedless im- 
plies carelessness or lack of responsibility or proper regard for conse- 
quences: "Hobbling down stairs with heedless haste, I set myfootfuU in a 
pail of water** (Richard Steele). Hasty and headlong both stress hurried, 
often reckless action: "Hasty marriage seldom proveth well" (Shake- 
speare). "In his headlong flight down the circular staircase, . . . [he] had 
pitched forward violently struck his head against the door to the east veran- 
da, and probably broken his neck" (Mary Roberts Rinehart). Precipitate 
suggests impulsiveness and lack of due reflection: a precipitate decision. 
Sudden applies to what becomes apparent abruptly or unexpectedly: is 
given to sudden paroxysms of anger. ''\-\ 

im*pe*tus (Im'pl-tos) «., pi -tus*es 1. An impelling force; anra- 
pulse. 2. The force or energy associated with a moving body. 3a. SornV 
thing that incites; a stimulus, b. Increased activity in response to a stjhV 
ulus: The approaching deadline gave impetus to the investigation. [Middle 
English impetous, from Latin impetus, from impetere, to attack :'inj 
against; see IN— 2 + petere, to go towards, seek; see pet- in Appendix'!!] h 
im*pi«e*ty (im-plH-te) n., pi -ties 1. The quality or state of being 
impious. 2. An impious act. 3. Undutifulness. *J*v 
im*pinge (Im-plnj') v. -pinged, -ping*ing, -ping*es — intCA* 
To collide or strike: Sound waves impinge on the eardrum. 2. To encroScK; 
trespass: Do not impinge on my privacy. — tr. To encroach upon: "Onejof 
a democratic governments continuing challenges is finding a way to protect 
. . . secrets without impinging the liberties that democracy exists to protect* 
(Christian Science Monitor). [Latin impingere : in-, against; see IN-^S 
pangere, to fasten; see pag- in Appendix I.] — im*pinge'ment ri: 
— im*ping'er n. 

im*pi*OUS (Im'pe-as, Im-pi'-) adj. 1. Lacking reverence; not pious.' 
2. Lacking due respect or dutifulness: impious toward one's parents! 
[From Latin impius : in-, not; see IN— 1 + pius, dutiful.] — inVpi«ous»ty 
adv. — im'pi»ous*ne$s n. r 4 f! ^ 
imp*ish (Im'pish) adj. Of or befitting an imp; mischievous. — imp'- 
ish*ly adv. — imp'ish»ness n. '-K"-^ 
im*pi*toy«a*ble (aN-pe-toi-a'bfc) n. A large wine-tasting glasS 
configured so as to enhance taste and amplify aroma. [French, pitiless, 
from Old French : in-, not (from Latin in-; see IN— 1 ) + piteable, capable 
of pity (from piteer, to pity, from pite, pity, see PITY).] * " 

im*plac*a*ble (Im-plak'a-bal, -pla'ka-) adj. Impossible to placate 
or appease: implacable foes; implacable suspicion. [Middle English, from 
Old French, from Latin implacabilis : in-, not; see IN- 1 + p/^h7is,,plac : . 
able; see placable.] — im*plac'a*bil'i*ty, im*plac'arble«ness;n. 
— *m*plac'a*bly adv. ' 
im •plant (Im-plant') v. -planned, -planting, -plants -HTr r . ( t* 
To set in firmly, as into the ground: implant fence posts. 2. To establish 
securely, as in the mind or consciousness; instill: habits that had been im- 
planted early in childhood. 3. Medicine a. To insert or embed (an object 
or a device) surgically: implant a drug capsule; implant a pacemaker. ' b. 
To graft or insert (a tissue) within the body. — infr. Embryology ' To 
become attached to and embedded in the uterine lining. Used of a fertil- 
ized egg. ❖ n. (Im'planf) Something implanted, especially a surgically 
implanted tissue or device: a dental implant; a subcutaneous impiant 
[Middle English implanten, from Medieval Latin implant&re : Latin in-, 
in; see IN- 2 + Latin plantare, to plant (from planta, a shoot; see PLANT);] 
— im*plant'a*ble adj. 

im*plan*ta*tion (im'pUn-ta'slwn) n. 1a. The act or an instance 
of implanting, b. The condition of being implanted. 2. Embryology Jhc 
process by which a fertilized egg implants in the uterine lining. 
im*plau*SI*ble (Im-pld'za-bal) adj. Difficult to believe; not plau- 
sible: implausable excuses. — im*plau ; Sl*biI'i*ty n. — im*plau'si*bly 
adv. 

im*plead (Im-pled') rr.v. -plead •ed, -plead* ing, -pleads To sue 

in court in response to an earlier pleading. [Middle English empledeni 
from Anglo-Norman empleder, variant of Old French emplaider : en-, in- 
tensive pref. (from Latin in-; see IN— 2 ) + plaidier, to plead; see PLEAD.] . 
im*p!e«ment (Im'pb-mant) n. 1. A tool or instrument used in 
doing work: a gardening implement See synonyms at tool. 2. An article , 
used to outfit or equip. 3. A means of achieving an end; an instrument , 
or agent. ❖ rr.v. (-ment') -ment*ed, -ment*ing, -ments 1. To put 
into practical effect; carry out: implement the new procedures. 2aTo 
supply with implements. [Middle English, supplementary payment^ 
from Old French emplement, act of filling, from Late Latin implement 
turn, from Latin implere, to fill up : in-, intensive pref.; see in— 2 + pterti 
to fill; see pel a- 1 in Appendix I.] — im 'pie* men* taction (-msn-ta^* 
shan, -men-) n. — im'p)e*ment'er, im'ple*men'tor n. 
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